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(54) FE-GROUP SOFT MAGNETIC METAL-GLASS ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Fe-group metal-glass alloy having a soft 
magnetic property at room temperature and having a high specific resistance, by 
causing the temperature gap of a supercooling liquid expressed by the 
crystallization start temperature and the glass transition temperature to be not 
less than a specified temperature, and causing the specific resistance to be not 
lower than a specified value. 

SOLUTION: A Fe-group metal-glass alloy has a temperature gap ATx of a 
supercooling liquid expressed by a formula ATx=Tx-Tg represents the 
crystallization start temperature and Tg represents the glass transition 
temperature) which is not less than 35K, and a specific resistance of not lower 
than 1 .5uI2m. This Fe-group soft magnetic metal glass alloy contains other 
metallic element and semi-metal element than Fe. Alternatively, this Fe-group 
soft magnetic metal glass alloy contains at least one or more, selected from P, C, 
B and Ge as semi-metal elements, or contains at least one or more of P, C, B and 
Ge as semi-metal elements and Si. Thus, a bulk-like Fe-group soft magnetic 
metal glass alloy which has a high saturation magnetization, a low coercive force 
and a high permeability may be provided. 
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[0 0 2 5] 01 01*. Fe78S i 9 B 1 35£c -SSSfigCDht 

&tmico^x&&3ifcL<DK*4i:3 7 o°c-ei 2o» 

ra&ffliSL 7=1**4, Fe73A I 5<3a2PllC5B4<f*Jit 
fi£(X>iS*4l~"^t x TS&Stt^^ L<D$H8t 3 5 0°CT? 1 0# 

fl*l»WH:i3l»t**l3 0~2 0 0<( 



[0026] 01 11*. F e 78 S i 9 B13# 

ItKKiso^ra 7 o°c-ei 2 o^wjj&SBaLfcK** 

i, F ©73A I 5G a2PuC5B4U&1l&tfL<»UiftlZ-Z>l* 
x 3 s o°c-e 1 o#raj»fflSLfcK*4<&**t^h.u:*f 

ifKSil*, 2*»P9Kl:llilWMl». 2*©d* 
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2*o>a«v F£&*iz&izzi±xm&&\iimzmvmf 

U C<D«fc5l=lUtti::$ryttlfTl*ofc*Bfci:: 
L, S5S?a>J9££ t 4: Lfci§^, t/ (L-t) <Z><1£ 

(a f) tmmr&zttzLtzo 01 nc^-rie 

gfrto, F e78S i 9Bi3<C^«aflEO)itiSKJ|6H*«KI*< 

«aQLT*«ytai-ficii<fcy8iivttft (sm-r&tfla 

<fcy«l*) **Lrt^i> 0 £fc, *SJ5*<6 0//mJel± 

[0 0 2 7] 01 214, F e78S i 9Bi3J£c€>«fifit<7)«fe 
JfEOF 8S7^77Xt}Ht« F e73A I 5G 32P11 

csB4tj:&mtii<r>*&mzm& f e&fcjBtf^x^fcss 

Moatt*lc 33 It £ ffiJS«c#14 $ tfcSK L T *r Hi? & 
* 0 co>0<b$s»j!>x*>, *iB9li=ftftlttti=feivc. UK 

^*ifcffiA<f#to:ftac<fc*^llto^-ca&.5 <> 3=f=, 
te<D®j^to<D<*J1.5£, Si$5 0 0 0U±mf:A 

ici4, 2 o- 1 8 oum<r>m^<j>mmtm^Li^zti3< 

[0 0 2 8] 01 314, Fe78S i 9B:3U£&tfiO)lt 
«iS*4£:, F e73A I 5C3 a2PnC5B4^CSifflfifca)|t^ 

*fHBfflfieSa>g4iisK=&ori4, tfc3S0iJ<DK*4«fe y ttfc 
feiatfg <, 18/1 mJP~ 2 3 5// mJ9<DK*4£-C* 1 . 

[0 0 2 9] rg|SE«Il2j Fe70+XAl5Ga 
2 (P55C25B20) 23-X<f***l=*»t*'C, Fe&S£ 

tLfco 01 4I4, «-'j7t?>|itJ|EKDX«S[sl»f/^->^ 

*-rt<&-efc&. c<D0ic*£*i,£«fc?iz, F©iigA< 

7 1 -7 5Jl^-% (X= 1 ~ 5) CDK*4l~$)0-Clit\-r 
tl&/\n— fcA* — >i:^Co-C*sy, 7f^7^»S 

tf7 6fl[?M (X = 6) a>8Sift-CI4, bcc-Fsig 

fc*i*t?-**««**;h. (icfo-est) . ssa^itj* 

[0030] 01 514, &'j7H>iai|!4<ODSCdHS (0 

LtztWCtoGo C<DBHDffi&frbs Fei&g7!><7 0- 
7 5Jl- : F-% (X = 0~5) (05Effilca3OT, T x <Dfitl4 
FejBfitDtginiC^oTM^Lr^So £f=, TgCDffi 
14, F e;jQSA < 7 0—7 3J5^-%"*?I4F e ;!US(DiSflQlC 



fota^L, ^*ij:y *,f e,ssd<itJ!in-r*tiajnr 

•S>MlS]A < at>JK'SA^ T x , TgA^jfci&s,*!,*. AT X C: 
•3l*TI4, 3 5-7 0°Cgfi<D*#fctejWto*lTl* 

So 

[00 3 1 ] 01 614, #'J»K>tW (SftfllSSRL) (7) 

01=14, tt«ia#4<!: LTft3|5<7>F e-S i-B^7^ 
7 "FX**** («J52 5//m, S£(fC3 7 0°Cx 1 2 0 

?lc, cr s fcot^XI*, F eSa<&i£iQl::#o-CI»)±-f 

* F e fiftffiBfc&liTI*. F eiBfiA<7 5J1^-%(D4: 
tic, F e-S i -B&Oit&ftift (cr s = 1 8 3 em 
u/g) <tlSlSHHOcrs= 1 5 0 emu/groW 
totlfc, £fc&«57JH c l=Ol,vCI4, T^JU^TXtffi 

F e5BS= 7 5^%*T?0>ia^-CISlS- 

scofii^^L, *ii)a±<DF emmztsi*xitx$<m 

*Ltzo &mmu' (1kHz) |ZO^-CI4, FeSg 
<DMMzW.-3Xm'J>T&mfttfM.£>ti&i>0<D* FejB 

mtf 7 0 ~ 7 6 js^%a>a50T», 11$ 5000 u±a> 

&*if=IH8&t#14>!><» to . C <D$S* «fc y #&BJ!0) f 
e»«*ffi14&Jg;tf7X^&K;fcL*T, FeZmiJUZHZ 
Z£.lZ l *.-3Xa s : £ft±Zi±%>CLttfX$. Fe75Al5 
G a2P9.9C4.5B3.6'SSSaj«IC#3^T, ftfcOJF e- 
S i -B^T i E^7rX*r*4i:ISlSll^a)c7s$*-r'6 
F eSIH8M4&K:tf ; 5X^$A<, *n-;u^«:m^lc 

* y n to ti s c t o f= .0 

[0032] russflij 3 j jric, ±t&nmm 1 <7>saj«ir 

S i £SSflDLT&£FeS*HB1±$®#7.*.£$fcOI^ 

*<F e72A I 5G a2PlOC6B4S i •> h^f^gi 

U C+l^€>Ol$rtl=A+Lrj§«?L, «Ol£<0VX^ 

— mailed; -a "C, r^fflSlT-e^OTK^^^ 
fco SSit^O^^, /XJHO. 4~0. 5mm, y 
X;u5feSffii:P— JUa®tO)SgSi (^-w^) 0. 3m 
m, □ — JU<D0$E$jl 200~2 5 0 0 r. p. m. , mtiiS.ti 
0. 35 — 0. 4 0kgf/cm2, HfflSlBE*- 1 OcmHg, 
a--»ua®ttS§#i OOOlC|ft3£L.TSljSLfctC^, 
J9$2 0~2 5 0 Um<n*)7£Zs&m>Z.ttfiX&tzo % 

tonfc'J7t«>K^a)MS®<D5to, ■ftM^l^n-^S® 

[0 0 3 3] 01 7l4±tBXf^to*tf=#'J^>K*4(DX 

<i0«T/^^->s*-rt,a>-ca&«.o aysi4'j7t«>KJ|BKD 

afiffiffl5-C!t^fc. C<B0C:^-f XJUHtfr/^-l/Kd; 
y, |g@20~1 6 0//m(DKi|SKr»-3TI4L^tlt., 
2 6=4 0-6 0° l=/\P-fc/<$->£*rLT*>y, 
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K*tU «»1 7 Oj/mJil-tC&iiWt?!*. 2 9 = 5 0° 
#5filC<0^e— i7 3b<tl^**lfc. CCOtf— 5? I*. Fe3 
C. F e 3 B CDt CDlCj^S"^"^ tf — 9T?fe5t#X.6tl 

<fc M s 2 O ~ 1 6 O p m£T?(Dt5ffl<Z>ffil¥0>7^U:7 7 

jgflj i o-s&mmvits mmi 3 s/zmna^-eisT^ 
-s w t iz «fe o r 7=t)^v 7 ^mm&mtfm 

[0 0 3 4] Hi 81*. ±ffi'j7K>K*4£@«UO*&J*F 
e72A I 5G a2PlOC6B4S i £3f L, t6JSA<$*)4 7 0 

*-rt(DT?fc-6 0 a«SI*'JjH>Ki|sK»g*B#J<t:P-;U 
s ■ a<3sJn3*w=^&i*7^u 
7 7X*W$*iSL^, Cfl>J:5lcBg#M£J?£il8*.k: 
SsMBHcfcoTIi, iSHU'J, Q-JUiUMitlcfSiUbL 

[O O 3 5] m 1 9li, ±lBT?^$>*lfc«J?2 2-2 2 

o^ma)#'j^>K*4a)DSC (*gj£2S»«a!l3£) 

fco ccDEfrt,, ±ES6Jfi«i tBI«l=, ISJHbjaKJU 
T<0J2^iSg«iiaXjfi}frSflfcfcifW#3E L A T x = Tx- 
Tg-ejjtSiK.&filA^t^ C(7)^<DMfilc<D^*j!)<S^ 

t ^ j u 7 r x £ * -r *> C t tf*> * h . 

[0036] H20IS, 01 9lC^-r*U7H>K*4. *S 
J:tfS i £SSflOLfcl*'j7t*>K*4lco^-C\ DSCltS 

l*> T x . T g . ATx^-fcfl-fft^LTl^,, CKDISCD 
$S*^e>. lvJ";fia>ttttl=&ltTt>. T x * T g . AT X 

fc. £fc. s i $^r«>'jm>St*4(DATxa)fiSi*iii*i 

5 1 K-C3&y s S i ^^WU'tPU'"j7t?>iaJ^<7>ATx<D 
fitJ&<$?)4 7 KT*$>-6<DI-it-<-C, 4 KfIJS[Sl-h LT l^S 

[0 0 3 7] ffISaT-f#6*Lfcl?$2 0~2 5 0jU 

iftffiSLfcii^offia^^^tL^aflSLfco ®2 i 



J601J10S i £&toLfc^&ttlCfc^T«ffi&#-l?a&o 
fcfM$Si$Sl 8 0t/». «#St3 5 0^ «ftll# 
^3 0»())£#tLf:. C 0>Hfr*SU?«S> 5 1=, fi& 

J9lCA^t3t>t* ISIS— 1 4 5 emu/gSSCDffi$ 

l-J±-<TSfe<b-r4ffi|S]*^Lfco d*U*, 5»SBSIc«fco 
TFe3B, F e3C^a>iKS*<Ji)tSLfcC.i:*<llHt?fc 

[0 0 3 8] «»*H C |C-DL%TI*, 8&fliS*L<0K^ 

»ft«ia^<CH^I*S!ft«iSif LOiiOHzit^X H c Ji<«T 
LTfcy. LN-r^OTtKJll-fct^Tt.0. 625~0. 1 
2 5 OeffiMiLfc. C 5 l-f&fflJUC^-pTHc 
jWSTLfcc&l*, ±SB5S«60J1 £|s]«l^ 3&*tUi*RL<D 

l^i|snc^Jt^r#^E■r•6p , ^Sl5J^:*7^)<?!fifiiS^^T•5 ^ tiz& 

9t$ttK-r-6i:. *3S!£0iJ-eiiS i &miX\LtzZt\z 
±SE§UE091 0>S i S^TLfcl^F efi8H814£ 

J5lCj3t^t.Hc3& < ii*UTL^o LA^U fSfcffiJifcSS 
r-fC?H c li«TL. S i £#*TL£OF eStttttt 

[0 0 3 9] JRIC. (1 kHz) lCOl*"C 

ii. j»«a?i«iL«>Kii4-ei4«J?0)iiini-#-3'CM'>-r5 

<®|Sl£jj*Lfc. *fcS»«iSl;«feoT^ , li|6l±U> ±ffi 
StJ£0"JKDS i H«Lttl^F(lllElttM# 
7X^#i:l5lS^S?<DffldM#t.ttfco fc3b\ -tffi^JSGiJ 
1 Sfc&SlcJ:S&«j!><*iIfi§tol::ftoT/h* 
< fcSflgfll**ISi&0Jt?im£*ifco 
[0 0 4 0] £f=. *SlfflS«iJ-e»toHfc#«[«<7)ISJ|^ 

(Sft«as«RL) ic*jit*cr s (safawb) t&mx 
(H C ) i:S«am (//■) tiiaSi1l!3g*S3lc*i:«)T* 
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[0 0 4 2] 02 21*. Fe78S i 9Bl3fc-5>ifclJiW)Jt 

gi&*4icoi\T 3 7 o°c-e 1 2 ottmitoi&mLtzun 

F e72A I 5G 32P10C6B4S i 1^ 4MfiEfl>K^ 
ICO 1^3 5 0°C-C3 OK&imLmLtz&ft<D**l?*l 

F e72A I 5G a2PlOC6B4S i &K&iiL<D&§kW~ 
I^Feifi^7X^Km> Fe78Si9Bl3tC 
S>&&<D&jlk<J>tt«t&mttt'<T. «»20~250jt/ 
m<D&mT!&tHZ* S«M$1±<D£<b=fc,'>fc < . &Ktzft 

fcana^cofiiA^#e)*iT*j y . 2o~25o//m<& 
isa-earn^s o o oy.±<n&*itz&im&&&i} < ft*ft 

[0043] 

P. C. 5SU>G e(D? *>0>il>& < it 1 ftlsi.-t i: 
"T^Ci:. &*>LM*P, C, BB.1SG e<Do*>CD4>fc< 
itlS£l±^S i i-fSCi, te<0#JgS*£: L 
T\ ja#H*£l I I BlSl&tf I V BJ!e<75<fcJg7c^<D5% 

a>4>&< t *, i aj*L±t-ri>ci:A<-e$, ife<D$Ji7c^ 

t Lt, A 1 , G a > I nMS n <D 5 t><D4>& < <k t 
ifDiiJti: 

[0 0 4 4] jRIC*«SWI-«t*tli. lSttt?2 0ym)a 
±03ff$, &€>IM*2 0~2 O O umOi&Z. ftlZS i 
S^a3-r^a^l-l*2 0~2 5 O vm<D&£X*&-?T:. 
J±$£taA<1 . 5 u Qmlii±T?3by. LA^t.MSt?WflaE9l 



r. ISfQWb*<!S<, a«*jWB«.**© 

[01] *6J?3 5/im~2 2 9//m0)K»ir33lt^X 

fH0#T 07fc £ 0 -e fc & o 
[02] IEJS3 5#m~1 3 5 jUmO)IK*4<&DSCdfc 

[0 3] &J51 5 1 //m~2 2 9 # mOSS^CD D S C 

[05] m%imibtmm*tmmm<DfiLm&&&€** 

■T0^S>'S o 

[0 6] 0 5lc*-r«J5tt#14«) J r-$a>-fi5*tfe« : 
LT^0t?fe-S. 

[0 7] tEH£2 2 9 //m<BEmi-33<+S&M31fcL<0 
»£■ <k S»fliS^© X |£08T0fl££ *"^0 V fc -5 <, 

[0 8] mmm&frZUz-tz&uwamu&itt&m 

■h t ai»J?(D«i5«#14 0 "C * . 
[0 9] 0 8ic*-f«JS#??te<0T : -*<n-gB£&# 

LT^f 0T?S>-S>. 

[010] fflfifcO Jtfc S=&K*40>ia»^b £ «582l £ 

®ja¥<o«jftt#it^^-r0-c$)'5o 
[011] Mj£<»gfc&ia*4<D«*^««0>M<fc£ 
^■r0-^fci). 

[012] fl£3fe«>F afcT^l^T******:**^ 

0-e$c5o 

[013] tjtSEODFeST^^^T^.^.!:**^!- 
[014] F eiSS7 1 ~7 6Jl^-%CDK*H=*Slt^ 

x ia 0 *t 0 » £ -r 0 ■<? 3& •& . 

[015] ^s<bBa*&saT X *5<t:t;*r5 7.a^;aa 

T g (7)ffi<DF aiaa«;#tt**"r0^fcSo 

[016] ffim\tt$mii ei»fi«i# 

1±^^-r0-e$>-So 

[017] S i $j$AQLfc, SS20-2 5 O/imfl) 
tU4f=£lt •€> XSI0«T0»*^t-0^ $)-6o 
[018] S i^SiPLfc. fil4 7 0//m©KSi: 
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